Abstract: While biofuels have currently been regarded as a good alternative for fossil fuels, there remain many debates on their impacts on human and environment. This paper tried to shed light on bio-ethanol in Brazil as one of the main producers and exporters in the world. The main question was to understand "how sustainable is bio-ethanol production in Brazil?" To answer, the political motives of producing bio-ethanol followed by its ecological and socio-economic impacts were discussed. The paper concluded that although bio-ethanol production in Brazil seems environmentally friendly, it might socio-economically be hazardous.
Introduction
Reminding the climate change conference in Copenhagen in December 2009, the issue of reducing CO 2 is still very hot. Biofuels are supposed to produce less CO 2 emissions and are thereby helpful in reducing the global warming. Such fuels are considered to be a more environmentally friendly alternative than fossil fuels. But do biofuels really In the case of Brazil, more important than environmental issues, there are some political motives for producing and using biofuels in general, and bio-ethanol, in particular.
Energy security can be seen as the main political motive for the production and use of biofuels that will reduce the demand for oil [3] . The importance of energy security has regained new focus, because of the tight oil market, and high oil prices [17] . In the time period between 2004 to 2008, the global oil price increased from around 25 to over US$140 per barrel. Not only the price but also the global demand for oil increased from 64.8 million barrels per day in 1980, to 85 million in 2007 [18] . Beside the growing demand for oil and the increased oil price, the instability of the exporter countries also plays a part [17] .
Although the US is the largest producer of bio-ethanol, this country is also the main importer of the Brazilian bio-ethanol. In 2007, the US imported 60 percent of the total 3.5 billion litres bio-ethanol exported by Brazil. Since the US imposes import barriers, the ethanol is imported through third countries in Central America and the Caribbean countries [19] . However, due to new estimation published by The Rio Times in 2011 [20] , Brazilian ethanol exports to the US may increase by tenfold over the next decade, due to demand as the US dropped its ethanol import tariffs. Indeed, the US promotes the production of bio-ethanol in Brazil, since, according to Branford [21] , this is not only because the US appreciates bio-ethanol as an environmentally friendly product, but also because this country wants to be less dependent on oil. The US wants to work together with Brazil to promote biofuels in the rest of South America. If the US really wants to be environmentally friendly, it has to abolish the tariff rates which are keeping bio-ethanol out of the US market. The overall aim of the US, as Branford [21] emphasizes, is to weaken Chávez and his 'Bolivarian Revolution' as Venezuela is a big oil supplier in the region of South America.
The European Union is a strong promoter of biofuels as well. The EU has clear goals regarding its energy policy. With renewable energy sources, the EU would reduce greenhouse gas (GHG), diversify its energy supply, and stay less dependent on the fossil fuel markets. 2 To reach these goals, the EU members have set out a Renewable Energy Directive (RED) to promote the use of renewable energy sources. The two main targets 2 http://ec.europa.eu/energy/renewables/index_en.htm
Social impacts
The production of sugarcane has not only environmental impacts, but there are also social impacts. Unfortunately, the impacts are not very positive. Although Brazil has ratified the main treaties and international instruments on human rights, these rights are not being respected in the sugarcane business.
First of all, the cultivation of sugarcane has a great impact on the labour conditions [2] . According to the Special Action Programme to combat Forced Labour of the International Labour Organization (ILO), "forced labour" is still a problem in Brazil [27] . Forced labour occurs mostly in the cattle ranching industry followed by the sugarcane industry. The conditions in which the labours have to work are comparable to slavery. 5 They have to work long days while are low-paid. The overall working conditions have a negative effect on their health. The burnt farms cause them inhaled dust and smog that usually ends to inhalation diseases. A few reports [24, 28] show that there are many cases of deaths due to such harmful working conditions. Furthermore, most of the harvest is still being done manually which has to be conducted only in dry seasons (May to October) that make it highly intensive [29] .
Another problem for the Brazilian population is food insecurity. According to ActionAid 6 a global anti-poverty agency, the link between biofuels and hunger is strong.
First of all, some strategic products like wheat, corn and sugar, are used also to produce biofuels in Brazil. Second, the land that is allocated for biofuels cannot be used for producing food or as grassland for cattle. Considering the food crisis in 2008, several studies have shown that biofuels were one of the main causes of increasing food prices as well [28] .
Economic impacts
Due to the energy supply motive of the US and the EU, Brazil is capable to expand its sugarcane production. Brazil is planning to expand the bio-ethanol production by multiplying it by twelve. Accordingly, it is estimated that the total production of bioethanol by 2015 will be 205 billion litres per year, compared with the 17.7 billion litres in As stated earlier, the bio-ethanol production will lead to more jobs. However, the sugarcane industry has to be mechanized in order to eliminate (e.g.) the burning, which results in negative environmental impacts and unhealthy working conditions. The
Brazilian Sugarcane Industry Association (UNICA) has estimated that 180,000 jobs in São Paulo will be lost due to this mechanisation [40] . FIAN even estimates that about 400,000 workers will become unemployed due to the mechanization of farming methods [33] .
Additionally, although the forced labour is still taking place in the sugarcane industry, the Brazilian government has taken significant steps to eradicate the slavery working conditions. In 1995, the government established an Executive Group for the Repression of Forced Labour. The former government of President Lula da Silva even took it a step further. The government adopted a National Plan for the Eradication of Slave Labour, established the National Commission for the Eradication of Slave Labour, and recognized the responsibility of the Brazilian State in the violation of human rights [32] . This shows that efforts to fight against the forced labour are already made.
In a study conducted by the University of Utrecht in collaboration with the State University of Campinas, Brazil, it was investigated whether or not the production of bioethanol in Brazil is sustainable according to the Dutch sustainability criteria. The criteria correspond to the main issues discussed in this article, namely the reduction of CO 2 emissions, ecological effects, the effects on food production, and the contribution to local prosperity and welfare. The main conclusion of the study was that there were no excessive reasons for São Paulo to fail from meeting the Dutch sustainability criteria. The study concluded that overall, the sugarcane production in São Paulo is a positive development action [41] although the conclusion stands on a few uncertainties and gaps, such as neglecting indirect impacts.
Conclusion
While it was previously proposed that the future of biofuels is very promising, not only as a way to solve the energy crisis but also environmental pollutions, currently, there is a growing debate that shows such fuels may not be as ideal as might have been hoped.
Biofuels are blamed not to be environmentally friendly which may cause, amongst others,
